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(S) Isolation on/off valve. 

@ Ruid-flow control apparatus is disclosed by 
which magnetically-positionabie elements (39.25) 
within a rigid body (9) can be externally manipulated 
using a controlling source (39) of magnetic flux. The 
relative attractive forces which bias internal magnetic 
elements into normally-closed sealing engagement 
are substantially alterd by repositioning the magnetic 
elements in response to the controlling magnet flux. 
Complete sealing or isolation against back flow 
through the valve under conditions of net positive 
outlet pressure is inhibited by the internal double- 
acting sealing elements (23,24) which respond in 
unified manner to the controlling magnetic flux. Seal- 
ing surfaces (54.56) on the elements are dome- 
shaped to limit the effect of horizontal forces im- 
posed thereon. The elements are biased into floating 
relation and reduced in dimension to inhibit contact 
^with internal sidewalls of the valve body. 
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: ISOLATION ON/OFF VALVE 



The present invention relates to a valve for 
controlling the flow of fluid therethrough. 

Fluid under pressure is commonly controlled 
by means of a valve which includes a valve seat 
and a mating element that can be controllabiy 
positioned relative to the valve seat. The position of 
the mating element relative to the valve seat within 
the valve is typically controlled from outside the 
vaive with the aid of sliding or rotating seals sur- 
rounding some portion of the movable element that 
protrudes through the valve. 

Valves for controlling toxic - fluids under pres- 
sure are known to obviate sliding or rotating seals 
by relying upon magnetic fields externally applied 
to control the operation of internal valve , parts. 
Magnetically-actuated valves of various types are 
described in the following United States Patent 
~ Specifications - 3,783,887; 4.331.171; 4,382.449; 
" 4.114.852; 1,132.570; 3,877.478; 3.774.878; 
3.212.751; 4,506,701; 4.350.182; 4,349.042; and 
4,018,419. : / 

Such valves are also known comprising a yaive 
body having first and second channels contiguous 
with respective ports, of which one js a fUjidJnIet 
: and the .other is a fluid outlet, a valve -member 
disposed in said first channel and . having a~^seal 

- face co-operable with an aperture, between the first 
and second channels for providing selective com- 
munication between said first and second channels, 
a first magnet disposed in a changer defined in 
said valve member and dimensioned relative to,, 
said chamber such that it can moye therein be- 
tween first and second positions corresponding to 
open and closed positions of said valve member, a 
second magnet disposed in said second channel 
for magnetically urging said first magnet to one of 
said first and second positions and magnet means 
disposed remotely from . said first and second chan- 
nels for urging said first -magnet to the other of said 
first and; second positions. , 

In accordance with one aspect of the present 
invention there is ^provided a valve in which said 
seal face has an outwardly extending, domed sur- 
face adapted for closing engagement witfi said 
.. aperture. \ . \. ■ r / ; , 

In accordance, with.' another, the^ 

- present invention: there is provided .a valve charac- 
terised by means for biassing said valve member 
into floating relation in. said first chammel for limit- 

. ing the contact with the surfaces thereof., 
: -Single-acting and double-acting valve , elements 
may be magnetically controlled from a location that 
is external to the valve; body. to . provide fluid flow 
control and fluid system ispiatkja without the poten- 
tial hazard of sliding or rotating seals between the 



fluid system and the environnient. The valving ap- 
paratus according to the present invention thus 
permits convenient control of fluids under pressure 
simply by manupulating the strength and orienta- 
5 tion of an external magnetic field applied to internal 
magnetically-responsive valve elements. Single-act- 
ing valve operation according to the present 
invention may serve as a pressure-enchanced, 
normally-closed valve that can be magnetically ae- 
ro \ tiyated to pass fluid in the downstream direction 
from the fluid supply. Also a doubie-acting valve 
according to thd present invention may serve as a 
pressure-enchanced isolation valve which prevents 
fluid flow in both directions, for example, under 
T5 ^conditions of excess back pressure, until mag- 
netically activated by an external, controlling mag- 
netic field. 

The invention is described futher hereinafter, 
by the way of example only, with reference to the 
20 accpirnpanying drawing which illustrates a cross- 
sectional view of one embodiment of a vcilve in 
accordance with the present invention, 

A generally cylindrical valve in metal body 9 
includes ; integral JIuid ports 1.1 and 13. Alternative- 
25 ,;Jy, ' the. fluid ports 11 arid 13 may be welded to 
^rtjpdy JS uWog ejectron-beam welding techniques, or 
. .the lifer to elimina^^ flanges and other 

discontinuities and the associated probabilities for 
leaks. Each of the fluid ports 11 and 13 is coupled 
30 to an internal channel 15, 17. respectively, which 
are coupled to each other through an aperture 19. 
^ , Fluid flow through the valve is controlled by the 
spacing or engagnient between the sealing surface 
21. 22 surrounding aperture 19 and elastomeric 
35 valve seals 23. 24 carried on a movable element 25 
and a sealing element 34. The element 25 is gen- 
erally cylindrical and is mounted for sliding move- 
ment within the fluid channel 15 in a direction that 
carries the valve seal 23 into or away from sealing 
40 engagement with . a sealing surface 21 of the ap- 
erture .19. The elernent 25 includes a sealed inter- 
nal, elongated cylindrical chamber 27 which con- 
tains a generally cylindrically-shaped nriagnet 29 
that is" free to ^siide from one.bnd to tiie other within 
45 charnber^7. . 

A magnet 32 for attracting the magnet 29 car- 
, . ried in e.iement 25' into^sealing engagement is itself 
- ; encapsulated jn the movable sealing .element 34 
_ which inc|udes ~the elastomeric seal 24. Thus, with 
50 . the magnets 29 and 32 disposed in attractive ori- 
entation and carried by their respective sealing 
... .elements 25 and 34, the aperture 19 is sealed from 
, both sides by the seal 23 engaging the surrounding 
upper surface 21 arid by the seal 24 enigaging the 
surrounding lower surface 22. These magentically- 
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enchanced seaJs are further enchanced by net fluid 
pressure in channel 15 (which enhances the seal 
between surfaces 21 and 23) or by net fluid pres- 
sure in channel 17 (which, enhances the seal be- 
tween surfaces 22 and 24). thereby assuring com- 
plete isolation between the fluid ports and (::hannels 
that couple to the aperture 19. Another magnet 38 
(shown smaller to depict a source of relativeiy 
lower-level magnetic flux) is, ^encapsulated within an 
end cap 36 in magnetically attractive orientation to 
magnet 32 and the end cap 36 is beam welded to 
body 9, as discussed previously, to eliminate the 
formation of joints and the possibility of leakage 
occurring. The magnet 38 pi iower-level flux is thus 
incapable of overcoming the attrac^tive force be- 
tween magnets 29 and 32 that bias the seals 
closed. . . 

The magnetic attraction between magnets 29 
and 39 (when magnet 39 is repositioned, upon 
actuation of button 41, into close proximity With the 
end plate 35), repositions the magnet 29 to the 
upper position within chamber 27 and carries the 
element 25 and the seal 23 away from engagement 
with the sealing surface 21. Jhis repositioning of 
the magnet 29 away from the magnet 32 substan- 
tially reduces the attractive force therel>etween. 
and magnet 32 is attracted with grekter net force 
toward magnet 28. Sealing element 34. which car- 
ries the magnet 32 and seal ,24, is thus slidably 
repositioned away from' sealing" engagement be- 
tween seal 24 and SMrface 22 to a position of close 
proximity to the magnet 38. 

The valve continues to operate in' the open 
mode/ under the control of the magnetic flux pro- 
duced by the magnet 39. Orice the magriet 30 is 
repositioned remotely from the end plate 35 ior the 
magnetic flux of an equivalent electromagnet is 
decreased), the net attractive force between the 
magnets 29 and 32 is again restored, ihe rriagnet 
29 is repositioned within the chamt>er 27 closely 
adjacent the aperture, and the respective elements 
25. 34 and seals 23. . 24 are repositioned against 
both sealing surfaces ^21 . 22 suroiinding the ap- 
erture 19. The magnetic force, of attraction between 
the magnets 38 and 32 is reduced and is over- 
come by the attractive force between magnets 29 
and 32 to restore ^the valve to its normally-closed 
setting, thus, fluid "flow througri 'thYs Srnbddi of 
the valve of the present invention is/ furt^ 
trolled by repositioning moyabl^r nria^ orien- 
tated so as to be mutiiaily attractive; and carrieid by 
movable sealing elements disposed on each side 
of the aperture, away from their respective positions 
of sealing engagement with the surrounding sur- 
faces of this aperture, to other jDositions within their 
respective elements away from sealing engage- 
ments with the surrounding surfaces of the aperture 
and closely proxinHate other respective attracting 



magnets. 

This valve assures a margin of safety against 
opening under conditions of overpressurization of 
the fluid supply. The pressure-enhanced seal pro- 
5 hibiting fluid flow, as previously described, and the 
limited magnetic force that is available internally to 
actuate the elements 25 and 34 establishes a maxi- 
mum pressure above which the valve cannot be 
opened. This is particularly important if the valve is 
70 placed in a system upstream of a glass or quartz 
vesser(as is common in semiconductor manufac- 
' turlhg systems) which may rupture or be damaged 
by excessive fluid pressure. Thus, in contrast to 
conventional valves which may be forced open 
IS under manual control, or by sufficient air pressure 
^ or electromagnetic force applied to the valve, op- 
eration of this valve, in overpressure supply con- 
' ditions renmains immune to externally-applied forces 
that mi^ht be imprudently applied to force it open. 
20 ^ Pushing down harder upon the button 49 does not 
apply more force to dpen the valve than cain be 
provided by the magnetic attraction of magnets 29 
and 39. The force available from these magnets 
can thus only overcome a certain limited supply of 
25 fluid pressure acting upon the effective area of the 
aperture. For a larger aperture and tine same mag- 
nets 29 and 39, a lower level of supply pressure 
must be overcome to open the valve: ^ 
: - The '^seals 23 and ' 24 are modified to : limit 
30 -lateral shifting of the seals relative to modified 
sealing surfaces 21, 22, More particularly, each 
seal 23, 24 includes an outwardly facing spherical 
button or dbme-shajDed surface 54.56 respectively. 
' These dome-shaped surfaces 54,56 are preferably 
35 received in modified sealing surfaces 21, 22. As 
shown, the sealing surfaaes include frusto-conical 
recesses 58; 60 closely surrounding the aperture 
'19. f^odification of the seals and sealing surfaces 
in tiiis manner assures a tight sealing relationship 
40 tiherebetween and lirriits the effect of horizontal 
forces' that may otherwise tend to dislodge the seal 
from its associated sealing surface. 
' Additionally, use of the valve in ultra-clean en- 

vironments where contaminants must be closely 
45 controlled is enhanced by altering the construction 
of the movable element 25 and the sealing element 
34. ""These' elements 25, 34 are reduced in lateral 
' dirhension so as to result in the formation of an 
annular gap between the elements and sidewalls 
5& that greatly reduces the chance of minute particles 
-^""'"resultirig firorti friction between said elements and 
= - ' sidewalis, from contartiinating the fluid. « - 

f 6' maiiritain the vertical and horizontal align- 
ment of the -movable element 25 a pair of opposed 
5^ biasing means such as springs 70.72 are used. 
The first or uppier spring 70 is interposed be^veen 
the end plate! 35 and tile movable element 25. 
" ' Preferably a portoh o^ spring 70 is welded into 



WSDOCID: <EP 027361 4A1_I_> 



5 



0 273 614 



6 



the joint defined by the end plate 35 and valve 
body 9. Another portion of the spring is spot weld- 
ed to the element 25. Similarly, the second or 
lower spring 72 is received on a radially extending 
shoulder 74 in the channel 15 and spot welded to 5 
the movable element 25 along the flange 37. The 
movable element is thus biased in floating relation 
in the channel. Contact between the element and 
end plate is prevented while tight engagement with 
the sealing surface 21 is maintained when the valve io 
is in a closed position. 

The sealing element 34 is, likewise biased at 
opposed upper and lower ends by springs 76, 78. 
The spring 76 is similar to spring 72 and spot 
welded to the element along a flange thereof and / 75 
engages the radially extending wall 80 of the chan- 
nel 17. The spring 78 is interposed between the 
end cap 36 and the face 82 of the sealing element 
34. This arrangement also maintains the seaJing 
element 34 in floating relationship within the chan- 20 
nel 17 but does not interfere with the sealing con- 
tact between the dome-shaped surface 56 and the 
sealing surface 22. 

Therefore, the fluid flow isolation and control 
apparatus according to the present invention tends - 25 
to a normally closed setting, which apparatus is 
reliable and can be controlled extemally by mag- 
netic means without need for sliding seals of bel- 
lows between internal fluid channels and the envi- 
ronment. The intergrity against back flow through 30 
the valve is preserved according to the present 
invention by providing double-acting sealing ele- 
ments on both sides of an aperture, the lateral 
movement of which element is opposed when in a 
sealing location, which elements are under the uni- * 35 
fied control of a single source of magnetic flux. 
Also, the risk of contamination of any fluid within 
the valve, due to abrasive contact between any 
moving components of the vaJve, is reduced. 



Claims 

1. A valve comprising a valve body (9) having 
first (15) and second (17) channels contiguous with- 45 
respective ports, of which one is a fluid inlet (11) 
and the other is a fluid outiet (13). a valve member 
(25) in said first channel (15) and having a seal 
face (54) co-operable with an aperture (19) be- 
tween tiie first and second channels (15,17) for ' so 
providing selective communication between said 
first (15) and second (17) channels, a first magnet 
(29) disposed in a chamber (27) defined in said 
valve member (25) and dimensioned relative to 
said chamber (27) such that it can move therein - 55 
between first and second positions corresponding 
to open and closed positions of said valve member 
(25), a second magnet (32) disposed in said sec- 



ond channel for magnetically urging said first mag* 
net (29) to one of said first and second positions 
and magnet means (39) disposed remotely from 
said first and second channels for urging said first 
magnet to the other of said first and second posi- 
tions, characterised in that said seal face has an 
outwardly extending domed surface (54) adapted 
for closing engagement with said aperture (19). 

2. A valve, as claimed in claim 1, further com- 
prising a generally frusto-conical region adjacent 
said aperture for receiving said domed surface in 
the valve closed position. 

3. A valve as claimed in claim 1 or 2, further 
comprising means for biasing said valve member 
into floating relation in said first channel. 

4. A valve comprising a valve body (9) having 
first (15) and second (17) fluid channels, a valve 
member (25) disposed in said first channel (15) 
and having a seal face (54) co-operable with an 
aperture (19) between the first and second chan- 
nels (15,17). a first magnet (29) disposed in a 
chamber (27) defined in said valve member (25) 
and dimensioned relative to said chamber such 
that it can move therein between first and second 
positions corresponding to open and closed posi- 
tions of said valve member (25). a second magnet 
(32) disposed in said second channel (17) for mag- 
netically urging said valve member (25) towards 
one of said open and closed positions and means 
(39) for magnetically attracting said valve member 
to the other of said open and closed positions 
characterised by means for biassing said valve 
member (25) into floating relation in said first chan- 
nel (15) for limiting the contact with the surfaces 
thereof. 

5. A valve as claimed in claim 4, wherein said 
valve member surface has a domed configuration 
selectively co-operating with a generally frusto- 
conical region adjacent said aperture; 

6. A valve as claimed in any of claims 3 to 5, 
wherein said biasing means includes first and sec- 
ond springs operatively engaging opposed ends of 
said valve member. 

7. A valve as claimed in any of the preceding 
claims and further comprising a second valve 
menriber disposed in said second channel having a 
seal face adapted for selective closing relation with 
said aperture, said second magnet being disposed 
in said second valve member. 

8. A valve as claimed in claim 7, wherein said 
seal face of said second valve member has an 
outwardly extending domed surface. 

9. A valve as claimed in claim 8, further com- 
prising a generally frusto-conical region adjacent 
said aperture for receiving said domed surface of 
said second valve member in the valve closed 
position. 
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1 0. A valve as claimed in any of claims 7 to 9, 
further comprising second means for biasing said 
second valve member into floating relation in said 
second channel. 

11. A valve as claimed in claim 10. wherein 5 
said second biasing means includes first and sec- 
ond springs operatively -engaging opposed ends of 

said second valve member. 

12. A valve as claimed in aiiy' df the preceding 
claims, further comprising a third magnet urging w 
said second magnet away from the magnetic influ- 
ence of said first magnet. 
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